ERP III: THE PROMISE OF A NEW GENERATION Luminița HURBEAN West University of Timișoara luminita hurbean@feaa uvt ro Doina FOTACHE ”Alexandru Ioan Cuza” University of Iași doina fotache@feaa uaic ro Abstract The term Enterprise Resource Planning has been in use for almost years if the Gartner paternity is taking as its starting point In these years the concept has created a lot of excitement, and controversy as well Practitioners of all kind develop their ideas about ERP, while academia researchers elaborate their own definitions and visions The examination of the proposed definitions indicates how ERP systems are being perceived as well as give an indication of the development that occurred in the ERP landscape The purpose of this paper is to examine the shift to the third generation of ERP and the future of ERP systems while looking back in the past and trying to organize the most valuable information on the ERP evolution, synthesizing definitions and perceptions from the practitioners and the representative authors in order to characterize the ERP III concept Passing through the significance of SOA, SaaS or cloud, the paper considers the idea of federated ERP, as the technical solution to be used to realize the new enterprise structures Keywords: ERP evolution, ERP generations, ERP III, cloud computing JEL classification: L , O Introduction In Gartner Group has coined the acronym ERP for Enterprise Resource Planning: “the system that integrates across and between functions” Our literature review determined that the first years of the s were insignificant considering the number of publications, while after when Davenport presentation in AMCIS ’ conference, some articles and papers in further conferences debated the subject The interest on the topic escalated after and the theme of ERP adoption and implementation received attention by academics and practitioners The literature analysis has helped us to reach the key constructs of the as-is scenario, in order to depict the to-be ERP III system Literature review One of the most quoted ERP definitions was presented by the American Production and Inventory Control Society (APICS); the th edition of their dictionary ( ) defined ERP as “an accounting-oriented information system for identifying and planning the enterprise-wide resources needed to take, make, ship, and account for customer orders”, and “a method for the effective planning and controlling of all the resources needed to take, make, ship and account for customer orders in a manufacturing, distribution or service company” The APICS definition was important at its time because it moved the focus from IT (software package) to the business processes The first reference and definition for Enterprise Resource Planning systems are dated in , when Peter Lopes stated that “the objective of these packages is to bring the IS needs of the company under the umbrella of a single software system” (Lopes, , in [ ]) Many definitions were constructed around the idea of software package or integrated packages: ERP is “a large-scale, cross-functionally integrated, packaged system” [ ] or “software packages that integrate information across the entire organization” [ ] We should also mention one the first definitions: “as commercial software packages, ERP systems provide cross-organization integration through embedded business processes, generally comprising several modules, including logistic, procurement, sales, marketing, human resources and finance” [ ] In a simple and concrete affirmation, an ERP system is a system based on “one database, one application, and a unified interface across the entire enterprise” (Tadjer, cited in [ ]; [ ]) The same idea in other words: “an ERP system is integrated across the enterprise with a common, relational database, storing data on every function” [ ] Or in many words: ERP is “an integrated package of software applications designed to automate and integrate a company’s business processes throughout its entire supply chain and to provide immediate access to business information” [ ] In the same line of thought, Shehab et al ( ) define an ERP system as “an integrated collection of software that can be used as a business management system to manage and integrate the business functions of an organization” [ ] and Hossain et al ( ) consider ERP systems as “software for business management” (cited in [ ]) used within all of the functional areas in an organization Other definitions focused on the idea that ERP is an information system “ERP systems are highly integrated enterprise-wide standard information systems that automate core corporate activities such as finance, human resources, manufacturing, and supply and distribution” [ ] In lesser words, ERP system is considered “a form of enterprise-wide information system”, “a set of business applications that allow for an organization-wide management of operations” [ ] Some authors include the idea of an information system in their technical definitions: “ERP systems can be thought of as wide-ranging, general-purpose management information systems (MIS) for business” [ ] When defining of an ERP system, the word “integration” comes up very often One of the most quoted assertion is “ERP promises to ‘seamlessly integrate’ all information flowing throughout the organization” [ ] Especially the technical perspective on ERP systems emphasizes this attribute, like in Koch and Wailgum definition: “integrate all departments and functions across an organization onto a single computer system”, based on “a common database which ensures information sharing between different departments” [ ] We observed the occurrence of the “integrated system” idiom in most of the ERP definitions or description In Chen’s opinion ( ), ERP systems are designed to eliminate the islands of information and create “a tightly integrated system with shared data and visibility” [ ] In , Gartner Group tagged the ERP II concept in a research note [ ], defined as “a business strategy and a set of industry-domain-specific applications that build customer and shareholder value by enabling and optimizing enterprise and inter-enterprise, collaborative-operational and financial processes” Firms can coordinate with suppliers to manage the entire supply chain more efficiently and smoothly, based on the connectivity of the ERP backbone with other internal or external systems [ ] In , Davenport argued that ERP systems were “a necessary foundation for all sort of competitive initiatives, including e-commerce” [ ] ERP II systems offer increased flexibility, agility, efficiency and scalability with reconfiguration of SCM, EAI, etc based on service-oriented environment [ ] In a pragmatic view, ERP II is a system that extends traditional ERP capabilities and more modules and functionalities as “add-ons” ([ ], [ ]) The ERP II system integrates the core ERP system with supply chain applications (SCM), Customer Relationship Management (CRM), and Data Warehouse – or, in other words, extends the system beyond the company boundaries Other authors state that ERP II systems “are built on functional heart of traditional ERP systems and include advanced features such as SCM, CRM and integration possibilities offered by the Internet” [ ] Many ERP II definitions also refer the supply chain or the value chain, which is the new ERP role in Gartner’s view [ ] ERP II assures “improved connectivity between organizations” and “the potential to enhance the entire supply chain integration” [ ] or “enable inter-enterprise collaboration through value chain participation” [ ] As ERP II extends beyond the intra-organizational boundaries, such systems could be named “Value Chain Resource Planning” [ ] In addition, other authors show that by adopting the ERP II philosophy, the enterprise performs “better collaborative innovation with its suppliers by integrating the suppliers’ data to its ERP system” ([ ], [ ]) At the end of the first decade of s, cloud computing, software as a service (SaaS), and open architectures gained considerable attention in IS literature (we have remarked the Aberdeen Group study in [ ]), and the ERP II system started to integrate the following constructs: social networks, cloud computing, enterprise , and decision ([ ], [ ]) Cloud or hosted services, especially Software as a Service, have been the topic of much ERP-related buzz in last few years [ ] and announced the “death” of the ERP II generation and the dawn of the ERP III generation as hybrid ERP Wood ( ) describes ERP III as “the collaboration of internal and external data streams allowing the integration of fans and critics to become part of the extended ERP and ERP II of an organization” [ ] The same author indicates that ERP III as the basis for the creation of the “borderless enterprise” through “the combination of a host of technical collaborative tools such as social media internet technology and SOA and analytical search engines” [ ] Another vision of ERP III belongs to Wan and Clegg ( ), they define ERP III as “a future virtual enterprise structure with a flexible, yet powerful information system incorporating web-based SOA and cloud computing version” [ ] This structure would be able to integrate organizations across legal entities to include not only customers and vendors, but the entire market place, through application of technologies such as SOA, PaaS, SaaS Even if it doesn’t use the ERP III term, but the cloud based ERP, a comparable definition in terms of technologies and architecture belongs to Saeed et al [ ] On the practical transition from ERP II to ERP III we have encountered a great number of papers, studies and even books published in the recent years SaaS created new models of service subscription and licensing, therefore the analysis of the opportunities, challenges and constraints in on-demand ERP implementations versus traditional on-premises ERP implementations returned interesting results ([ ], [ ], [ ]) In case of ERP systems delivered through SaaS model, researchers investigate also and other forms of business value: cost efficiencies, customer-centric and partner-centric capabilities [ ] An ample research [ ] presents factors influencing adoption of the SaaS ERP model: costs, security, availability, usability, implementation, ubiquity, flexibility, compatibility, analytics and best-practices The cloud usefulness for ERP, understanding and practical adoption was also on the front stage of recent publications [ ] We also have remarked some initiatives of explaining the tangible cloud opportunities [ ] and identified a genuine guide for cloud implementation in enterprises [ ] We have also identified cautionary opinions, like in [ ]: “moving to cloud ERP software requires a willingness to move sensitive data beyond the safety of an organization’s walls” In a recent multifaceted analysis of what he considers to be “the new ERP era”, Essex ( ) underlined the following technologies: cloud, social, mobile and analytics, in the same time concerned about “more integration hassles” as “deconstructed suites will be replaced by loosely coupled applications” [ ] ERP III: The next generation Definition, capabilities and implementation In our literature review, we have tried to determine the expert opinion of notable researchers in the ERP domain We have discovered different definitions and points of view, but many common characteristics for the basic ERP definition: “information and process integration”, “real-time information”, “unique interface”, “common database”, “all-encompassing” or “enterprise-wide” systems, “integrated packages” Practitioners prefer to refer the computer software perspective, “a product commercially sold by a vendor as a predefined package, without neglecting that this software is meant to map processes and data into an enterprise-wide integrated system In the s we have noticed this common perception on ERP: it establishes a key element of the business infrastructure Gartner’s Research Note on ERP II ( ) stated that there was “a need to redefine ERP’s role towards a culture of collaboration with other enterprises” and to go beyond not the use of e-commerce and was cited in most of the further papers Our literature research indicates a more unanimous position on the ERP II definition, including constituents like “business strategy”, “collaborative processes”, “inter-enterprise relations”, “integrated value chain” or “value network” We identified some different new names, like “extended ERP”, XRP or “second-wave ERP” that refer to ERP II The industry preferred to stay to the same acronym – ERP, even if the term had changed immensely compared to its beginning The ERP II philosophy was adopted and vendors redesign their offers by extending the basic ERP with e-business and collaboration modules, based on a web-centric, designed-to-integrate architecture At this point we perceived the demarcation of “back office” as the typical, classical ERP system: a single database, which stores records all business activities, plus the applications that generate and process these records based on a monolithic architecture As technology continued to advance and broaden the horizons and organizations were interested to extend the functionality of their ERP systems, the ERP industry understood the needs and began to assimilate the new technologies in order to evolve their products (we realized a suggestive presentation in Figure ) Figure ERP evolution based on influential technologies Gartner also proposed an “ERP II framework” for expressing the changes and transformation in terms of role, domain, function, process, architecture and data [ ] Based on this framework, we have constructed an extensive outlook, which includes and summarizes all three ERP generations (see Figure ) ERP III is made possible by a set of rapidly evolving technology capabilities such as social media, SOA and web enabled collaboration tools Through collaboration, SOA, data exchange, or interaction methods like mobile technology the ERP III systems move beyond the enterprise boundaries in a virtual value chain and set the stage for the “borderless enterprise” We learned that the concept of ERP III is not sufficient covered in the literature and that the industry does not use this term We have also found other proposed terms to identify the third generation: cloud ERP, federated ERP, virtual ERP, or postmodern ERP Figure The Gartner Group ERP framework extended for the ERP III generation In our opinion, cloud is more about a new way of delivering computing resources than being a new technology, therefore cloud ERP is a maturing ERP deployment model Present-day ERP systems combine on-premise solutions with hosted applications and cloud based modules So if we need a name for the current ERP third generation, hybrid ERP seems appropriate at this moment, because ERP solutions mix and match private and public cloud options with applications that remain inherently tied to the premises Major players have already adopted the ‘hybrid’ ERP delivery, combining license or hosting options (SaaS) with single/multi-tenant servers, on-premise with web-only offerings The future of ERP as we have perceived it in the IS literature indicates that the cloud will be winning, in a larger utility based computing environment (see Figure that summarize all important steps in enterprise information systems evolution) Figure Evolution and future of Enterprise Systems Conclusions Based on a retrospective analysis of the ERP concept, ERP research and the emerging technologies the paper has summarized the ERP concept evolution over the three generations and has proposed a conceptual framework for ERP III derived from the model used for ERP I and ERP II The next-generation ERP is already here, but we observe different forms of materialization of the ERP III vision The most prominent is cloud ERP, which many specialists consider to the most influential IT change in the enterprise systems in years However, we do not consider cloud ERP to identify with ERP III; we think cloud computing as a key building block for the third generation of ERP systems, as important as social media, mobile technology and “big data” We believe that the all-embracing ERP suite is no longer plausible and should be deconstructed into a federation of applications with most functions delivered in cloud applications and we fall in with the Gartner’s inspired term: "postmodern ERP” References [ ] H Klaus, M Rosemann, and G Gable, “What is ERP?”, Information Systems Frontiers, vol , no , , pp ‐ [ ] C V Brown and I Vessey, “ERP Implementation Approaches: Toward a Contingency Framework”, in Proc International Conference on Information Systems (ICIS), Charlotte, USA, [ ] M Shakir, “Decision making in the evaluation, selection and implementation of ERP systems”, in Proc th Americas Conference on Information Systems, Long Beach, USA, , pp - [ ] T H Davenport, “Putting the enterprise into the enterprise system”, Harvard Business Review, July/August, , p [ ] D Fotache and L Hurbean, “Solutii informatice integrate pentru gestiunea afacerilor – ERP”, Bucuresti: Editura Economica, , pp - [ ] P Bingi, M Sharma, and J Godla, “Critical Issues Affecting an ERP Implementation”, Information Systems Management, vol , no , , pp - [ ] E Watson and H Schneider, “Using ERP systems in education”, Communications of the AIS, vol , no , , p [ ] J Maher, “ERP in industry: Automate and integrate”, The Engineers Journal, November , p [ ] E M Shehab, M W Sharp, L Supramaniam, and T Spedding, “Enterprise resource planning: An integrative review”, Business Process Management Journal, vol , no , , pp – [ ] C P Holland and B Light, “Beyond enterprise resource planning projects: innovative strategies for competitive advantage”, in Proc th European Conference on Information Systems, Denmark, , p [ ] M Al-Mashari, “Constructs of process change management in ERP context: A focus on SAP R/ ”, in Proc th Americas Conference on Information Systems, Long Beach, USA, , p [ ] C Koch and T Wailgum, “ERP Definition and Solutions”, CXO Media, , Internet: http://www cio com/article/ /ERP Definition and Solutions?page= &taxonomyId= [ ] I J Chen, “Planning for ERP systems: Analysis and future trends”, Business Process Management Journal, vol , no , , p [ ] B Bond, Y Genovese, D Miklovic, N Wood, B Zrimsek, and N Rayner, “ERP Is Dead – Long Live ERP II”, Gartner Group, , Internet: http://www sunlike com cn/ internet/ONLINEERP/images/Long% live% ERPII% By% Gartner% Group pdf [ ] E Bendoly, A Soni, and M Venkataramanan, “Value Chain Resource Planning: Adding value with systems beyond the enterprise”, Business Horizons, vol , no , , pp - [ ] T H Davenport, ”Mission Critical: Realizing the Promise of Enterprise Systems”, Boston: Harvard Business School Press, [ ] W Torbacki, “SaaS – direction of technology development in ERP/MRP systems”, Archives of Materials Science and Engineering, vol , no , , pp - [ ] C Moller, “ERPII: A conceptual framework for next-generation enterprise systems?”, Journal of Enterprise Information Management, vol , no , , pp - [ ] H Enquist and G Juell-Skielse, “Value Propositions in Service Oriented Business Models for ERP: Case Studies”, Business Information Systems, Vol , Part , , pp - [ ] H Akkermans, P Bogerd, E Yucesan, and L Van Wassenhove, “The impact of ERP on supply chain management: exploratory findings from a European Delphi Study”, European Journal of Operational Research, vol , no , , pp - [ ] B Wood, “ERP vs ERP vs ERP Future Enterprise Applications”, R now Consulting, , Internet: http://www r now com/erp-vs-erp-ii-vs-erp-iii-future-enterprise-applications [ ] D E O’Leary, “Enterprise Resource Planning Systems: Systems, Life Cycle, Electronic Commerce, and Risk”, Cambridge: University Press, [ ] Aberdeen Group, “SaaS ERP: Trends and Observations”, Analyst Inside, , Internet: http://www plex com/download/AberdeenSaaSERPTrendsandObservations pdf [ ] A Elragala and M Haddarab, “The Future of ERP Systems: look backward before moving forward”, Procedia Technology, vol , , pp – [ ] S M Salleh, S Y Teoh, and Chan C ,” Cloud Enterprise Systems: A Review Of Literature And Its Adoption”, AIS Electronic Library (AISeL), , available: http://aisel aisnet org/pacis / / [ ] M Cusumano, “Cloud Computing and SaaS as New Computing Platforms”, Communications of the ACM, vol , no , , pp - [ ] Y Wan and B Clegg, “Managing ERP, Interoperability, Strategy and Dynamic Change in Enterprises”, in Proc POMS nd Annual Conference, Reno, Nevada, USA, , available: http://secure netsolhost com/pomsmeetings org/ConfPapers/ / - pdf [ ] I Saeed, G Juell-Skielse, and E Uppström, “Cloud Enterprise Resource Planning Adoption: Motives & Barriers”, in volume Advances in Enterprise Information Systems II, CRC Press, , p [ ] E Brynjolfsson, et al , “Cloud Computing and Electricity: Beyond the Utility Model”, Communications of the ACM, vol , no , , pp - [ ] B Beaubouef, “Cloud Can Bring out the Best of ERP”, , Internet: http://gbeaubouef wordpress com/ / / /cloud-erp-advantage/ [ ] A Grackin and B McBeath, “SaaS Pricing: Part One - Insanity or Good Deal for Users?”, ChainLink Research, March , Internet: http://www clresearch com/ research/detail cfm?guid= CAC - - ED- - D C D [ ] S Mithas et al , “How Information Management Capability Influences Firm Performance,” MIS Quarterly, vol , , pp - [ ] B Johansson and P Ruivo, “Exploring Factors for Adopting ERP as SaaS”, Procedia Technology, vol , , pp - [ ] A McAfee, “What every CEO needs to know about the cloud,” Harvard Business Review, vol , , pp - [ ] C Barnatt, “A Brief Guide to Cloud Computing: An Essential Introduction to the Next Revolution in Computing”, London: Robinson, [ ] J Rhoton, “Cloud Computing Explained: Implementation Handbook for Enterprises”, Recursive Press, [ ] B Cole, “Cloud ERP users say ‘Up, up and away”, Business Information, vol , no , February , p [ ] D Essex, “Is ERP technology going nowhere or everywhere?”, Business Information, vol , no , February , p 